1 



(19) JAPANESE PATENT OFFICE (JP) 

(12) LAID-OPEN PATENT GAZETTE (A) 

(ll) Publication Number 

06-051321 

(43) Date of Publication of Application February 25, 1994 

(51) Int. CI. 5 Domestic classification symbol FI 

G02/F 1/1341 8302-2K 
1/13 101 9315-2K 



Request for examination' Not filed Number of claims: 2 (Total pages: 8) 



(21) Application Number 04-223292 


71) Applicant 


000002185 






Sony Corporation 


(22) Date of Filing July 30, 1992 


(72) Inventor 


Shima Shuichi 




(74) Agent 


Patent Attorney 






Suzuki Harutoshi 



(54) [TITLE OF THE INVENTION] METHOD OF PRODUCING A 
LIQUID CRYSTAL PANEL 



(57) [ABSTRUCT] 

[PURPOSE] To ameliorate the unequal orientation of an active 
matrix type liquid crystal panel. 

[CONSTITUTION] The liquid crystal panel is constituted of a 
driving substrate 1 which is integrated and formed with thin-film 
transistors as liquid crystal driving elements and a counter 
substrate 2 which has a counter electrode and is disposed to face 
the driving substrate 1 via a sealing material 3. The implantation 
direction DL is so set as to be the same bearing as the orientation 
direction DR1 of the driving substrate 1 at the time of injecting the 
liquid crystal 6 into the liquid crystal panel having such 
constitution. As a result, the damaging of the orientability of the 
driving substrate 1 is prevented. 
[WHAT IS CLAIMED IS] 

[CLAIM l] A method of producing a liquid crystal panel comprising 
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a driving substrate which is integrated and formed with thin-film 
transistors as liquid crystal driving elements and a counter 
substrate which has a counter electrode and is disposed to face the 
driving substrate, wherein 

The implantation direction at the time of injecting liquid 
crystal into the liquid crystal panel is set to be the same bearing as 
the liquid crystal orientation direction of the driving substrate. 
[CLAIM 2] An active matrix type liquid crystal panel comprising a 
driving substrate which has liquid crystal driving elements and an 
orientation film providing liquid crystal with a predetermined 
orientation direction, a counter substrate which has a counter 
electrode, and a liquid crystal layer injected into the space between 
these substrates, wherein an inlet is provided at a specific position 
on the outer surfaces of the substrates in such a manner that the 
liquid crystal implantation direction is set at the same bearing as 
the orientation direction. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICABILITY] The present invention relates to 
a method of producing a liquid crystal panel. To be more specific, 
it relates to a method of injecting liquid crystal into an active 
matrix type panel in which thin film transistors and pixel 
electrodes are formed integrally. 
[0002] 

[PRIOR ART] In order to clarify the background of the present 
invention, first of all, the general constitution of the active matrix 
type liquid crystal panel will be described in brief with reference to 
Figure 8. A liquid crystal 103 is injected and sealed between a 
driving substrate 101 and a counter substrate 102 which are 
bonded to each other with a predetermined space therebetween. 
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The inner surface of the driving substrate 101 has scanning lines 
104 and signal lines 105 orthogonal to each other. At each 
intersection a pixel electrode 106 and a thin film transistor (TFT) 
107 are arranged so as to form a matrix. The inner surface of the 
driving substrate 101 further has an unillustlated orientation film 
subjected to a rubbing treatment. On the other hand, the inner 
surface of the counter substrate 102 has a counter electrode 108 
and a color filter layer 109. The color filter layer 109 composed of 
three primary color segments of red, green, and blue, which are 
consistent with the individual pixel electrodes 106. The counter 
electrode 108 also has an unillustrated orientation film thereon 
subjected to a rubbing treatment. The driving substrate 101 and 
the counter substrate 102 bonded to each other have polarizer 
plates 110 and 111, respectively, on their outer surfaces. A TFT 
107 is selected via a scanning line 104 and a signal potential is 
written to a pixel electrode 106 via a signal line 105. A voltage is 
generated between the pixel electrode 106 and the counter 
electrode 108, and the liquid crystal 103 rises. This is taken out 
as a change in the amount of penetrated white-color incident light 
by the pair polarizer plates 110 and 111 arranged cross Nicol so as 
to provide a color display. 

[00031 Figure 9 is a schematic view showing one pixel cut out from 
the active matrix type liquid crystal panel, where the left side 
shows the state with no voltage applied and the right side shows 
the state with a voltage applied. The polarizing axis "a" of the top 
polarizer plate 111 and the polarizing axis "b" of the bottom 
polarizer plate 110 cross each other at right angles. Also, the 
rubbing direction or the orientation direction of the top orientation 
film 112 cross at right angles with the rubbing direction or the 
orientation direction of the bottom orientation film 113. Therefore, 
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the liquid crystal 103 provides a twisted orientation which is 
twisted by 90 degrees. In the state with no voltage applied, the 
straight-line polarized component of the incident light passed 
through the top polarizer plate 111 is rotatory-polarized by 90 
degrees by the twist-oriented liquid crystal 103 and passes through 
the bottom polarizer plate 110. Consequently, in the state with no 
voltage applied, a white-color display is obtained. On the other 
hand, when a voltage is applied, the liquid crystal 103 rises and an 
optical rotatory power is lost. Therefore, the straight-line 
polarizing component of the incident light is blocked by the bottom 
polarizer plate 110 so as to provide a black-color display. 
[0004] 

[PROBLEMS THE INVENTION IS GOING TO SOLVE] As 
described before, the driving substrate 101 and the counter 
substrate 102 each have an orientation film subjected to a rubbing 
treatment formed on their inner surfaces. The orientation film of 
the counter substrate 102 is formed on the counter electrode 108 
whose surface is comparatively flat, so the rubbing treatment can 
be uniform, thereby offering comparatively stable orientability to 
liquid crystal. On the other hand, the inner surface of the driving 
substrate 101 on which TFTs 107, the pixel electrodes 106, etc. are, 
integrally formed has difference in level. As a result, the surface 
of the orientation film formed thereon is slightly rough, which 
prevents a uniform rubbing treatment, thereby having some 
portions poor in orientability. 

[0005] In producing a liquid crystal panel, the driving substrate 
101 and the counter substrate 102 previously subjected to a 
rubbing treatment or an orientation treatment are bonded to each 
other with a predetermined space therebetween, and then the 
liquid crystal 103 is injected into the space. At this moment, the 
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liquid crystal molecules flow, which causes the problem of 
damaging the micro-fine structure of the surface of the orientation 
film. The portions poor in orientability of the driving substrate 
101 are particularly damaged, and prevents to obtain a desired 
twisted orientation. This results in frequent inconveniences such 
as an unevenness in display. 
[0006] 

[MEANS TO SOLVE THE PROBLEMS] In view of the 
above-described prior art problems, the present invention has the 
object of providing the method of injecting liquid crystal without ill 
effect on the orientation film. In order to achieve this object, the 
following means is contrived. A method of producing a liquid 
crystal panel comprising a driving substrate which is integrated 
and formed with thin-film transistors as liquid crystal driving 
elements and a counter substrate which has a counter electrode and 
is disposed to face the driving substrate, wherein the implantation 
direction at the time of injecting liquid crystal into the liquid 
crystal panel is set to be the same bearing as the liquid crystal 
orientation direction of the driving substrate. 

[0007] A preferable liquid crystal panel to realize such means has 
the following structure. An active matrix type liquid crystal panel 
comprising a driving substrate which has liquid crystal driving 
elements and an orientation film providing liquid crystal with a 
predetermined orientation direction, a counter substrate which has 
a counter electrode, and a liquid crystal layer injected into the 
space between these substrates, wherein an inlet is provided at a 
specific position on the outer surfaces of the substrates in such a 
manner that the liquid crystal implantation direction is set at the 
same bearing as the orientation direction. 
[0008] 
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[ACTION] In the present invention, the implantation direction of 
injecting the liquid crystal into the liquid crystal panel is set to be 
the same bearing as the liquid crystal orientation direction of the 
driving substrate. In short, the liquid crystal molecules flow in 
the orientation direction while they are being injected. Therefore, 
the micro-fine trench structure of the surface of the orientation 
film formed by the rubbing treatment is damaged less, making it 
possible to preserve the initial state of the portions with 
comparatively poor orientability. Thus, disorder in the twisted 
orientation or unequal orientation of the liquid crystal molecules 
can be ameliorated remarkably. The liquid crystal molecules are 
supposed to flow in the direction orthogonal to the orientation 
direction of the counter substrate. However, the orientation 
condition on the counter substrate side is originally uniform and 
stable so as not to be damaged by the implantation of the liquid 
crystal. 
[0009] 

[EMBODIMENTS] The preferred embodiments of the present 
invention will be detailed as follows with reference to the drawings. 
Figure 1 is a view showing an embodiment of the method of 
producing the liquid crystal panel of the present invention. As 
shown in (A), the driving substrate 1 and the counter substrate 2 
are bonded to each other by the sealing material 3 with a 
predetermined space therebetween. The predetermined space can 
be set at 4 to 6 pm. The sealing material 3 covers nearly the entire 
surfaces of the substrates except for the portion where a cut is 
provided to form an inlet 4. On the inner surface of the driving 
substrate 1, pixel electrodes and TFTs are integrally formed by an 
IC process previously. Furthermore, an orientation film is formed 
and subjected to a rubbing treatment. On the other hand, the 
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inner surface of the counter substrate 2 is previously provided with 
a color filter layer and a counter electrode. Furthermore, an 
orientation film is formed and subjected to a rubbing treatment. 
[0010] Then, the method of injecting liquid crystal will be described 
as follows with reference to (B). The orientation direction of the 
driving substrate 1 obtained by a rubbing treatment is indicated by 
the arrow DR1, which goes from the bottom side to the top side of 
the liquid crystal panel. At the top end portion, a pad electrode 5 
for external connection is formed on the exposed surface of the 
driving substrate 1. On the other hand, the orientation direction 
of the counter substrate 2 obtained by a rubbing treatment goes 
from the right end side to the left end side of the liquid crystal 
panel as shown in the arrow DR2. 

[00 11] The driving substrate 1 and the counter substrate 2 are 
bonded to each other by the sealing material 3 as described above. 
A part of the sealing material 3 is removed on the bottom of the 
liquid crystal panel so as to form an inlet 4. From the inlet 4, the 
liquid crystal 6 is introduced into the panel by vacuum injection or 
another process. As a result, the implantation direction goes from 
the bottom end side to the top end side as shown in the arrow DL, 
and becomes the same bearing as the orientation direction DR1 of 
the driving substrate, and at the same time, cross the orientation 
direction DR2 of the counter substrate at right angles. This view 
(B) indicates an intermediate state of the liquid crystal injecting 
process, and the liquid crystal 6 flows and proceeds along the inner 
surface of the liquid crystal panel 6. The proceeding direction 
becomes radial, but it is averaged to become the implantation 
direction DL as a whole. 

[0012] A specific example of the rubbing treatment will be 
described as follows with reference to Figure 2. The surface of the 
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driving substrate 1 made from quartz glass or the like is previously 
provided with TFTs and pixel electrodes integrally formed by an IC 
process. On the surface an orientation film 7 is formed. The 
orientation film 7 is made from an organic polymer-based material 
or the like and supplied by printing or the like. The thickness of 
the film is 80 nm or so. Then, the surface of the orientation film 7 
is subjected to a rubbing treatment. In the present embodiment, a 
roller 8 coated with a fabric cloth such as cotton, rayon, etc. is used 
for the treatment. The roller 8 rotates counterclockwise at a rate 
of, for example, 100 to 1000 rpm, and moves from the left side to the 
right side of the drawing. During the rotation, a predetermined 
pressure is applied to rub the surface of the orientation film 7. 
Therefore, the orientation direction DR1 of the driving substrate 1 
is the same bearing as the direction for the roller to move as shown 
in the drawing. Different from the counter substrate, the driving 
substrate 1 includes a lot of difference in level on its surface due to 
wiring patterns and other components, and the difference in level 
becomes more conspicuous as the number of the pixels electrodes 
increases. The rubbing treatment is affected by the difference in 
level caused by patterning, making it hard to offer uniform 
orientability and producing some regions poor in orientability such 
as behind portions higher in level. 

[0013] The following is a description of the method of injecting 
liquid crystal with reference to Figure 3. As shown in (A), in the 
present embodiment, so-called vacuum injection is done by using a 
vacuum chamber 9. The vacuum chamber 9 has a liquid crystal 
container 10 at its bottom so as to accommodate the liquid crystal 6 
to be injected. At the top of the vacuum chamber 9, a panel 11 
with the driving substrate and the counter substrate bonded to 
each other is stored. In this condition, the vacuum chamber 9 is 
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evacuated to lower the inside pressure, thereby exhausting the 
panel 11. Then the panel 11 is lowered as shown in (B) to make 
the liquid crystal 6 held in the liquid crystal container 10 come into 
contact with the inlet. By doing so, the liquid crystal 6 gradually 
proceeds inside the panel 11 by capillarity. As the injection 
proceeds, a nitrogen gas is introduced into the vacuum chamber 9 
to gradually increase the pressure. Thus, the panel 11 is fully 
filled with the liquid crystal 6. The liquid crystal 6 is generally 
highly viscous and requires a pressure to be injected. However, 
applying a rapid change in pressure to reduce the tact time in the 
injection process may damage the orientation film or the 
orientability. Finally, when the injection is completed as shown in 
(C), the panel 11 is pulled up to return the inside of the vacuum 
chamber 9 to the atmospheric pressure. After this, the panel 11 is 
taken out from the vacuum chamber 9 and the inlet is sealed with a 
resin. Furthermore, a heat treatment is applied to stabilize the 
orientation condition of the liquid crystal. 

[0014] In order to evaluate the effects of the present invention, four 
kinds of samples A, B, C, and D were prepared by changing the 
combination of the orientation direction DR1 of the driving 
substrate and the orientation direction DR2 of the counter 
substrate with respect to the implantation direction DL. Figure 4 
shows the relation between the implantation direction and the 
orientation direction in each sample. In Sample A, the 
implantation direction DL is orthogonal to the orientation direction 
DR1 of the driving substrate, whereas the implantation direction 
DL is opposite to the orientation direction DR2 of the counter 
substrate. In Sample B, DL and DR1 are orthogonal to each other 
like Sample A, whereas DL and DR2 are in the same direction. In 
Sample C, DL and DR1 are in the same direction, whereas DL and 
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DR2 are orthogonal to each other. In short, Sample C is the 
invention. In the end, in Sample D, DL and DR1 are opposite to 
each other, and DL and DR2 are orthogonal to each other. 
Therefore, Samples A, B, and D excluding the invention C are 
comparative examples. 

[0015] The results of the incidence of an unevenness in display 
measured in each sample are shown with reference to Figure 5. In 
each sample, n = 10. The measurement of an unevenness in 
display was done by a visual inspection with a polarizing 
microscope. The graph shown in (A) indicates the incidence of an 
unevenness in display when a rubbing treatment was conducted by 
rotating the roller at a low rate. As apparent from this graph, 
Comparative Examples A, B, and D have an conspicuous 
unevenness in display, whereas the invention C has no unevenness 
in display. 

[0016] (B) indicates the incidence of an unevenness in display when 
each sample was subjected to an orientation treatment by rotating 
the roller at a high rate. In the present embodiment, the 
incidence of an unevenness in display can be suppressed as a whole 
by increasing the rotation rate of the roller. However, 
Comparative Examples A, B, and D still have a slight unevenness 
in display, whereas the invention C has no unevenness in display. 
Thus, in the invention C where the orientation direction of the 
driving substrate and the liquid crystal implantation direction are 
set to be the same bearing, an unevenness in display can be 
prevented regardless of the conditions of the rubbing treatment or 
the like. In other words, employing the present invention also has 
the advantage of increasing the flexibility of the process design of 
the rubbing treatment. 

[0017] Then, the mechanism of an unevenness in display or the 
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unequal orientation of the liquid crystal will be described as follows 
with reference to Figure 6, by taking Sample A shown in Figure 5 as 
an example. As shown in the view (A), in Sample A, the 
orientation direction DR1 of the driving substrate crosses with the 
liquid crystal implantation direction DL at right angles. The 
liquid crystal introduced through the inlet 4 flows through the 
passage shown by the arrow and is filled into the panel. 
[0018] The view (B) is a schematic view showing the cross section of 
the panel taken along the straight line X-Y shown (A). As 
apparent from the drawing, on the X side of the panel, or on the top 
end side where the pad electrode is formed, the orientation 
direction DR1 agrees with the direction of the liquid crystal 
passage, and the liquid crystal molecules are arranged normally at 
a predetermined tilt angle so as to form a regular tilt region. On 
the other hand, on the Y side of the liquid crystal panel, or on the 
bottom end side, the orientation direction DR 1 and the direction of 
the liquid crystal passage become opposite to each other, so the 
liquid crystal molecules are arranged at a reversed tilt angle so as 
to form a reverse tilt region. The direction of the liquid crystal 
molecules twisted at 90 degrees in the regular tilt region and the 
direction of the liquid crystal molecules twisted at 90 degrees in the 
reverse tilt region become opposite to each other, which produces 
difference in the transmittance of the liquid crystal panel. In 
particular, a so-called disclination line occurs between the regular 
tilt region and the reverse tilt region, which greatly deteriorates 
the display quality. 

[0019] The view (C) shows the state where a heat treatment is 
applied after the injection of the liquid crystal to stabilize the 
orientation of the liquid crystal. As shown in the view, the reverse 
tilt region temporarily generated mostly returns to the normal 
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conditions and becomes close to the regular tilt region. However, 
this recovery is not perfect, but partly leaves a disorder in 
arrangement of the liquid crystal molecules, and appears as an 
unevenness in display. Different from the counter substrate, the 
surface of the driving substrate has integrally formed pixels, and 
includes innumerable level differences. This is because a damage 
will be caused on portions poor in orientability with level difference. 
In addition, in the regions where the flow direction and the 
orientation direction of the liquid crystal are different, the 
orientation power decreases as a whole and makes the display 
contrast non-uniform. 

[0020] In order to solve these inconveniences, the present invention 
set the orientation direction of the driving substrate and the 
implantation direction at the same bearing at the time of injecting 
the liquid crystal. Therefore, the tilt angle of the liquid crystal 
molecules is not affected by the flow direction, and an orientation 
can be stabilized while the occurrence of a damage is suppressed so 
as to decrease an unevenness in display. In addition, the 
flexibility of setting the requirement of the rubbing treatment 
increases for the driving substrate to which an orientation 
treatment is hardly applied uniformly enough in general. 
Therefore a treatment suitable for mass production can be applied 
properly. 

[0021] In the end, the process of assembling the liquid crystal panel 
of the present invention will be described as follows with reference 
to Figure 7. First, prior to the assembly, a driving substrate on 
which pixel electrodes and thin film transistors are integrally 
formed in advance, and a counter substrate having a color filter 
layer and a counter electrode are prepared. In the present 
embodiment, the system of testing multi works at the same time is 



13 



employed, and the driving substrate is provided with circuit units 
corresponding to a plurality of liquid crystal panels. First, in 
process step Si the surface of the driving substrate is cleaned. In 
process step S2 an orientation film is formed on the surface of the 
driving substrate. In process step S3 a rubbing treatment is 
applied. In process step S4 a cleaning is done, and in process step 
S5 a common electrode for leading the counter electrode is printed 
by transcription. 

[0022] In parallel with process steps S1-S5 mentioned above, the 
process steps on the counter substrate side are carried out. To be 
more specific, in process step S6 the surface of the counter 
substrate is washed, and in process step S7 an orientation film is 
formed. In process step S8 a rubbing treatment is applied. In 
process step S9 a cleaning is done and in process step S10 a sealing 
material is printed. 

[0023] The driving substrate and the counter substrate subjected to 
a pretreatment as described above are bonded to each other in the 
following process steps. First, in process step Sll the driving 
substrate and the counter substrate are aligned and bonded to each 
other. In process step S12 a pressurized heat treatment is applied 
to harden the sealing material, thereby bonding these substrates to 
each other. In process step S13 the bonded substrates are cut by a 
scriber into individual panels. In process step S14 liquid crystal 
is injected to each panel. In process step S15 the inlet is sealed 
with a resin, and finally in process step S16 a heat treatment is 
applied to stabilize the orientation condition of the liquid crystal. 
[0024] 

[EFFECTS OF THE INVENTION] As described hereinbefore, 
according to the present invention, the implantation direction at 
the time of injecting the liquid crystal into the panel is set to be the 
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same bearing as the liquid crystal orientation direction of the 
driving substrate. This has the effect of not damaging the 
orientability of the driving substrate at the time of injecting liquid 
crystal. Not damaging the orientability has the effect of 
facilitating the process design because the flexibility of the 
orientation treatment increases. This invention is particularly 
effective to an active matrix type liquid crystal panel having some 
regions poor in orientability. 
[BRIEF DESCRIPTION OF THE DROWINGS] 

[FIGURE l] Views showing an embodiment of the method of 
producing a liquid crystal panel of the present invention. 
[FIGURE 2] A view showing a rubbing treatment. 
[FIGURE 3] Views showing the liquid crystal injection process. 
[FIGURE 4] A schematic view showing each sample prepared to 
evaluate the present invention. 

[FIGURE 51 Graphs showing the incident of an unevenness in 
display of the samples prepared. 

[FIGURE 6] Schematic views to explain the mechanism of the 
generation of an unevenness in display. 

[FIGURE 7] A flowchart showing the method of assembling the 
liquid crystal panel. 

[FIGURE 8] A perspective view showing the structure of a general 
active matrix type liquid crystal panel. 

[FIGURE 9] A view explaining the operation of the active matrix 
type liquid crystal panel. 
[DESCRPTION OF SYMBOLS] 

1 driving substrate 

2 counter substrate 
3-" sealing material 
4 inlet 
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6 liquid crystal 

7 orientation film 

8 --- roller 

9 --- vacuum chamber 

10 *- liquid crystal container 

11 --- panel 

DRl --- orientation direction of driving substrate 
DR2 --- orientation direction of counter substrate 
DL — implantation direction 



FIGURE 1 
(A) 

1 driving substrate 

2 --- counter substrate 

3 sealing material 

4 --- inlet 
(B) 

6 liquid crystal 

Hffj^|gi2[pJ^[pJ --- orientation direction of driving substrate 
M f&jStRElfil^f&l *" orientation direction of counter substrate 
r±A>&[6l implantation direction 
fflL^Hhrt^fy --- liquid crystal panel 



FIGURE 2 

1 — driving substrate 
7 ■■■ orientation film 
[H^ --- rotation 

P " ^ ^Wi~fo [6] *"* roller moving direction 
IBfpJ^fol orientation direction 
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FIGURE 3 
(A) 

6 - - liquid crystal 

9 --- vacuum chamber 

10 ■-- liquid crystal container 

11 — panel 

JK^i evacuation 

M£E --- reducing pressure 

(B) 

HiPX (N2 — V) — process gradually (N2 purge) 

(C) 

;£j^EE "■ atmospheric pressure 

FIGURE 5 
(A)(B) 

i^TF A 5? — incidence of an unevenness in display 

FIGURE 6 
(A) 

4 inlet 

^tSS --- flow passage 
(B) 

Mify&Mm (^A^) — before heat treatment (after injection) 

flow passage 
IE:r 4 )\/ h "* regular tilt region 

3§£:r A )V h MM "' reverse tilt region 
(C) 

$&9kW<& '-' after heat treatment 
jE:r -Y )]/ b regular tilt region 

z/v&W, --- damaged region 
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FIGURE 7 

Igffj^^ driving substrate 

51 ■-- cleaning 

52 orientation film formation 

53 rubbing 

54 --- cleaning 

55 common electrode printing by transcription 
^[SlJEJist counter substrate 

56 — cleaning 

57 — orientation film formation 

58 --- rubbing 

59 cleaning 

510 ■-- sealing material printing 

511 — bonding 

512 pressurizing and heating 

513 panel analysis 

514 — liquid crystal injection 

515 — inlet sealing 

516 --- heat treatment 

FIGURE 8 

101 --- driving substrate 

102 counter substrate 

103 --- liquid crystal 

104 --- scanning line 

105 — signal line 

106 --- pixel electrode 

107 TFT 

109 ■■- color filter layer 
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110 polarizer plate 

111 --- polarizer plate 

fifeAlf^ — white-color incident light 

FIGURE 9 

110 --- polarizer plate 

111 — polarizer plate 

112 --- orientation film 

113 — orientation film 
XM^t incident light 
IEl6j#|6l orientation direction 
HEE voltage 
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[0005] *S/<*^«B«I»«CB, ^7 > 
^«S*&l>ttEft^O*3nWIB«)««l 0 1 <t*t 
(fijSIRi 0 2*KS©W»*^br*»bfc«. 

0 3£&Ar&„ c©i$* «a^#je«^* 
©t? t ErnjKas©»lffl«^^^-*^^^^t^ 

Efitt*asc>«»fcy^-^H*cc3st>ti. ms<o^ 

-f^hEft3&W6ti<tt>iC>5a»«W*5. C©* % «£ 
[000 6] 

«ca». #»MttEis«ii«:*t bt ^*<d 

^«*«broEK»SSi»raEll?ti^»|n| 

««iR©*aEi^fii«:sj b xwmm&^zm cess 
%aAt-«i^aA*i«j*H*tt«cbfc**»air 

[ 0 0 0 7 ] X, ^^5^®^^r^^tc*fSft?ga 
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[000 8] 

or SUM'S. COS, ^t>^«ffi«cj:0}BJS6Sti/c 
ftD, Efttt<Ott«^C»««r*oTfe^(D««* 

*©sa«STS*#wJtBfcfca. ffioti B w©7 
#rts 0 ft**. »ft«««l©Eifii*iSiK:#urtt. c 

[0009] 

[HS£W] &T0®£#MLr#2PjJ©»®ft^W£ 
f^MftW*-*. m 1 li*SH8Cc^*»^«S^*^©« 

awffi©-^iai«*^-rKWia'c*^. <a> «c*-r» 

-;l/tt3«ci:0SC>«cas«-rs. C©9r5t©IBIB««* 20 
«4^6umK:S5e3tt&. v-;M*3tt«««©£S 
fcft^C* 0 X* &mf h tl&AP 4 

j&T s. ft*>\ Bft*«i©rt*ffi«c»Wi C7*ot 
x k j: 0 b^hs^t f t immmim s t »s . 

©7*>^«ffi&fcLr*$<. 

[ooio]XK(B) £#Mora^A;6ffi«M! 
r iEttSS 1 <ov tr> ^*m«:<fc -5Eift*iSitt*En 30 
dr ir*t>stir*jo. m^^^<ormmiph±m 

«t|fijorc>£. ft*>\ ±^&cti!g£&g«?l©fl£HL 

3fcaffi«c^a»«ra©^> FW^*JHW6ft-ci>*. 

-*>Bl«lS*2 ©^ tr > y$m.i<c J: *Efa j&ftttStfP D 
R 2 -cSVraiK:. *B^'* ^©£^*&*^Jfci«i o 
rt>So 

[0011] flttSK 1 i«fil**2 «i!riei/A:«CCi/ 

«Hfc*a>r ^-m* 3 ©-aws»*snr osao 4 
*B£-r*. COSA04 «n>r«iittffltA*a 40 
^«cj:o. sRae^^^wcc^A-rs. u^x&x^ 

CCfil>, KttS«©Efil*lfi!DRlilRl*ffiCC«c^'- 
»l»j8«©El«I*eiDR2iiiES'rS. C© (B) 

{« B Q B aA^©*^t^i^^ l r *> 0 , 6 ims* 

yn;I/©rtffi(C}&o-C«SftaSU*Ctf<. jUxSGltttt 
9*R £ ft £ ±{*Wtc¥*3 L W»£©«l7;&ft tfSA 
#fiDL£ftS 0 

[0012]^ B2*#lBLr7tr>^HI©&# 
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K»«snn>4. *©*HfcEfi«7*JMIT8. c 

©Sfigi 7 ttM^ttwaK^ *©<*»36» 6 ft 0 epfj^ 

So 3ctc, &ftmi®BMKttbx?v>&imzm 
To *wt?^*sc>«u-3>»©iwt*ra*>nfe 

- 1 0 0 0 rpm ©il&r S«FSt*|fiIK:iaE'r S £ t 

dc s m^m^ttmicfo^x»m'Z>. c©«F»rE© 
mh&inzhhxis')* EifijR7©gffi*^tr>^r 
So fie-^r . iiss* 1 ©Eft^ftD r 1 wtEB«©a 

mmm 1 ©SBtaaa^ $ < l . s 

3R««©aa*«^*aaiWMKft&. 
mw*>8#D§m&»t* **-«cEft«*»&» 
jwi l < , ^awR^a^WficEWiiB^ai^awff 

[0013] acfcB 3 *#JHL-C«B©aA*ft*RW 

*fs„ (a) K»ra«c % *sanwci«^+>^9 

9©fflf«c«*««Bl 03ftSEia3tir*JO. £AT-<£ 
»S6*iK*LTl»4. Xv KS^*>^9©±a»c» 
I^Sfti^SS^teO^to^fc^©^^^! 1# 
jRMSftr^s. c©*mrJE2**>-rC9*X®Bf» 

urt»&aELr^*^ 1 1 *cc, (b ) 

«c^^a«c/<* 1 1 *Ti*s-tL max 1 0 kssfs 
tx/c^6iaAP^«M2^s. c©accrst, ^ 

So ^A^ji^cc^tir, *s^ + >^9©rt»KS* 
^*»At»*ccEEft*K«e>s.. c©«ccur. 

ttHK«:tttt*3W* < aAJcflEA^iJSr* 5. SEAX 
g©if^ h»^A©ffi«Mt*Ha*K:Sia&EA^b* 

jpjl-6 i Ei«i«3Wi« bit*) mfamtc -^4^ s 

S*i#*S. (C) fc^accaA^TUfc 

a. ^;vi i«-i*±w. xffi^*>^9©rt»** 
KofflLftAPsaiB*«*± , rs. $ 6^® a B B ©gefSjtt 

[0 0 14] *»W©«I»*»«T-5»(C. ^A^D 

LW:^LrffisiiS«©^i#r&j D R 1 acjp#rai»lR©E 

fdj^r^D R 2 ©jH*^t>#&XAA:4aai©-!f- >^ 
A, B. C»CfD"*ftJSb]lfc. H4R:**>^l/©aA 
SfiliEfil*flt©BBff*5^r. ^>^VA«aA^I^3 

d l iigibss©ee^^ d r 1 wmt bx^zttb 

CC. aA^DLi^S^©ief^ffijDR2^HC^c 
^^(CftoTOSo fV^BiC-o^t^, 1f>7> 
AiEHHiCDLiDR l35JB35Lri»-5— D L <h D 

R2ttB*[fii«:ftort>s. -9->^Cico^rttDL 

iDRl3&SH*|fij*C*Siifc«:. DLiDR23&«aS! 
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ICD- > zf )l D CCOO > X \t D L t D R 1 t » CCjMr^J £ £ 
ftoTfcO* DL±DR23W1£LTI>£. » 

[0015] ^(CHS^JHLrS^^^KOaiS^^ 

outn = 1 OtM. X, ft^A^cDfWJtcoivtti 

«KWW»*«c»aarff&ofc. (a) Km-tf^y 

[00 16] (B) ttn-^tafaHKCclBEO-cS^ 

3^0W6, Jttt&A, BRtfDfcoivcttttaSiO-C 
«*A5li±<®«>6*iacl>. £©ttfcK»««iZ>Eft 

[0 0 1713KC, H6*#MLr^A5**w*iK 
ji/A*««ctorRwrs 0 <a) K^rra^ 

[0 0 18] (B)». (A) fc^ffiRX-YKiBo 

x^*)izmwiMcmwBW£7F?m&mx$>2> 9 m& 

*lT^5±*WJK:*5l»rtt, E!fii*iniDRli*aa£» 

b^xjtnimmhiETHfrvmmmffcrz* 
t titer- a & hft-fcfc oTfsuua^ ^ 

[0019] (o ^^^^i^si^iib^acose 
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ttoTStoh*. ftftS&iltfcD, 8KbS«<D^Sfc: 
«®^»m^5tir*j»3^<Z)KII^§Oo ©MSP 

x, «a©^*i»iiBfii*ini^a&s««'r«, Ersi 
[0020] *¥mv 

{bWBin&©rasA7^ifei>-rs. -«»«:-« 

[002 1 ] *a«CH7*#JHLr*JfMB«C^S«» 

20 *»/jE3hfc»r«W*ffl*i-s. #Mr»MkflRD 

ai»&HB»«»6tirc»*. «wciss lie* 

B«**ffifcEftil**iS'r5. ^IIS3fc^t 
7e>^Kif D XgS4£fcOTft#£?7fcoft: 
ffc XSS5«c.Wir*ffiI««5-l#ttlt©»©3*>« 

[0 02 2] Ja±CC»Wbft01SS 1-S5im 

*ccxgs 8-c^e>y*iffl**r. us 

[002 3] ^©*fcw«Hl*lkStifcK«««tR^ 

«fi»RtaT©xsK:cfco»^-r-5. *-rxgs i i 

t>$if^o XgS12^UTJ!jDEE^I»S^L^- 

f*^>^u «^©^^«c»wr^. xis i 
40 4(c*yc>rffl^©^'*^«:«a*ttA'r^. IIS l 5 
«c*5i>rttAP*WIIS'CS±Ufc». Mtciis l 6 

[0024] 

K«iS«©«fiE^^Cc»urA-*Ji/rtfc« H %*aA 
«SttA*tf 4 5BB!«fi©Eatttt:««*Sl>tt^ 

so a^»uxga#bwssccttsii^«»3&j*s. » 



(5) 
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[05] ftttstift:if>^i/©asA7«****-ry' 

[06] «^x^a*©-rf*-XA*Kw-rsA®«a 
0-e*& o 

[07] «a^<*ji/©a*ii"c*ffi**'rigiir* 
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